Effects of unilateral cochlear removal on dendrites in the gerbil medial superior olivary nucleus.
For most neurons, dendrites serve as the major pathway for incoming activity from other neurons. It might therefore be expected that dendrites are particularly sensitive to variations in the level of afferent input they receive. In the auditory brainstem, this expectation has been confirmed in neurons of the medial superior olivary nucleus (MSO). The MSO is uniquely suited to studies of afferent influences on dendrites, as lateral and medial dendrites of MSO neurons receive inputs almost exclusively from the ipsilateral and contralateral ears, respectively. Thus, the effects of unilateral afferent manipulations may be compared between defined dendrites on the same neurons. We have used unilateral deafening (by surgical destruction of the cochlea) in immature [postnatal day 18 (P18)] and adult gerbils to study the late maturation and effect of peripheral deafferentation on the dendrites of MSO neurons. In semi-thin, frontal sections from unoperated animals, we found a change between P18 and adulthood from a lateral to a medial bias in the symmetry of MSO dendrites. Cochlear removal in adulthood led to a reduction in the density of dendritic profiles on the side of the ablation in both MSOs. Cochlear removal at P18 led to a rapid (< 3 days) and sustained dendritic atrophy that was most marked in the caudal part of the nucleus. Electron microscope (EM) measurements in the sagittal plane on MSO dendrite profiles of animals unilaterally deafened at P18 showed a reduction in the number, but not in the area, of profiles on the side of the deafened ear. These results demonstrate a developmental change in the symmetry of MSO medial and lateral dendrites, and a rapid and long-lasting reduction in the number of distal dendrites produced by unilateral deafening either in infancy or adulthood.